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Introduction
Isoniazid (INH, isonicotinylhydrazine) is the most widely used drug in the treatment of tuberculosis. The drug has also been used for the determination of acetylator phenotype, either by assessing the ratio of the metabolite, acetylisoniazid (AINH), to INH or by measuring the half-life of INH in biological fluids [1] . Holdiness reviewed the advantages and disadvantages of various methods for the determination of INH and its metabolites in biological fluids [2] . Recently, analytical methods for the determination of INH and its metabolites by high-performance liquid chromatography (HPLC), using UV-detection, were reported [3] [4] [5] . All of these methods require time-consuming pretreatment and a large volume of biological fluids. Therefore, they are not suitable for clinical use.
Fluorometric methods were also reported and these are more sensitive and selective than spectrophotometric methods. Cyanogen bromide [6] , salicylaldehyde [7] or hydrogen peroxide [8] were used as the fluorogenic reagent. However, these three reagents have their own disadvantages. Cyanogen bromide is generally dangerous to use [6] . The method using salicylaldehyde only permits the detection of INH, and not of its metabolites [7] . The method using hydrogen peroxide is insensitive because the reaction temperature is inadequate [8] . Therefore, these three methods have not yet been used in HPLC. This report describes a HPLC method employing hydrogen peroxide for fluorometric detection. INH and its metabolites were separated by ion-pairing HPLC and the effluents were subjected to postcolumn derivatization. The sensitivity was improved because the hydrogen peroxide was reacted at higher temperature. This method was applied to the analysis of urine from patients receiving INH therapy.
Experimental Apparatus
The chromatographic system consisted of a Model 6000A solvent delivery pump (Waters Associates, Milford, MA), a Model U6K injector (Waters Associates), and a SOMA S-3810 reaction system (Soma Optics, Tokyo, Japan) equipped with a mixing tee, a reciprocating pump, a pulse-dampening device, a stainless-steel reaction coil (15 m x 0.5 mmi. d.) in a heating bath (150 ~ and a stainless-steel coil (3 m x 0.5 mmi. d.) in a cooled box (20 ~ The analytical column contained Inertsil ODS (5 gm, 150 x 4.6 mm i.d., Gasukuro Kogyo, Tokyo, Japan). A SOMA S-3350 FL fluorometer (Soma Optics) was used for detection at an exitation wavelength of 320 nm and an emission wavelength of 410 nm. A stainless-steel backpressure coil (1 m x 0.25 mm i. d.) was connected to the detector. The detection signal was recorded with a National Pen Recorder (Matsushita Communication Industrial, Osaka, Japan). 
Preparation of Urine
A 50 gl sample of urine in a 1.5 ml tapered tube was vortex-mixed with 450 gl of the mobile phase for a few seconds. The mixture was centrifuged at 10,000 G for 2 min. A 5-gl portion of the supernatant was injected into the chromatograph. Standard urine samples supplemented with varying amounts of INH, INA, AINH and ING were prepared and analyzed. Peak height was measured to construct the calibration curve. Urine from each patient was analyzed in duplicate.
Chromatographic Conditions for Optimization
The optimum conditions for the postcolumn derivatization and the separation of INH, INA, AINH and ING were studied by injecting 10 gl of the standard solution containing INH (30 ng), INA (25 ng), AINH (60 ng) and ING (75 ng). The flow rate of the mobile phase was 1.0 ml/min and that of the hydrogen peroxide solution was 1.0 ml/min. Figure 1 shows the effect of temperature in the range of 80 and 170 ~ on the reaction of INH and its metabolites with hydrogen peroxide in the phosphate buffer (pH7.0). The fluorescence intensity for INH, INA and AINH increased with increasing temperature up to about 150 ~ followed by a gradual decrease at higher temperatures. For ING, maximum fluorescence intensity was obtained at about 140 ~ Therefore, a reaction temperature of 150 ~ was selected. Figure 2 shows the effect of pH of the phosphate buffer on the fluorescence intensity. The fluorescence intensity for INH, INA and AINH was maximum at pH 7. The fluorescence intensity for ING was not maximum at pH7, but pH7 was adopted for the reaction.
Results
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Hydrogen Peroxide Concentration Figure 3 shows the fluorescence intensity of the fluorophore in 5 to 60 mM hydrogen peroxide. The fluorescence intensity was maximum at 20 mM hydrogen 
